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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS

CUSTOM HOUSE~-2D & CHESTNUT STREETS
u PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey 1979
Trenton, NJ 08621 10 APR

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for La:e Stockholm Dam in
Sussex County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Stockholm Dam, initially listed as a

high hazard potential structure, but reduced to a significant hazard
potential structure as a result of this inspection, is judged to be

in poor overall condition. The dam's spillway is considered inadequate
since 42 percent of the Spillway Design Flood--SHF - would overtop

the dam. (The SDF, in this instance, is one half of the Probable
Maximum Flood). To fnsure adequacy of the structure, the followine
actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined bv a qualified
professional consultant engaged by the owner usire more sonhisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures nccessary to insure the
adequacy of the spillway and to prevent overtopring should be initiated
vithin calendar year 1930, 1In the interim, a detailed cmerpency opera-
tion plan and warning system, should be promptly developed. Also, during
periods of unusually hecavy precipitation, around- the-cloc! surveillance
should be provided.

S o

b. Within six months from the datec of approval of this report,
engineering studies and analyses should be performed to determine the
dam's embankment and foundation condition and structural stability. This
should include test borings to determine material propertics relative to




NAPEN-D
Honorable Brendan.T. Byrne

{ stability and seepage and installation of plezometers to facilitate seep-
, age studies. Any remedial measures found necessary should be initiated
within calendar year 1980.

c. The following remedial actions should be completed within three
months from the date of approval of this report:

(1) Repair upstream areas where riprap is missing or has been destroyed.
(2) Provide clear channel for spillway discharee under road.

(3) Investigate and clear downstream end of the low level outlet
pipe and provide trash rack at upstream end of the pipe if necessary.

(4) Remove flashboard and provisions for flashboards from spillway.
(5) Remove all trees from arca of dam.

(6) Repair eroded areas at left abutment and upstrecam and downstream
face of dam.

d. The deteriorated concrets in the spillway sidewall should be
repaired within one year of the date of approval of this report.

A copy of the report is being furnished to ''r. nirk C. Nofman, lNew
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release

by this office, upon request, five days after the date of this

letter.

Additional copies of this report may be obtained from the Mational
Technical Information Services (NTIS), Springficld, Virginia 22161

at a reasonable cost. Please allow four to six weels from the date of
this letter for NTIS to have copies of the report available.
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NAPEN-D ’
Honorable Brendan T. Byrne

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

JANMES \ﬁ\

Colonel, Corps of Engineers
histrict tngineer

/
1 Incl R
As stated

Copies furnished:

Dirk C. Hofman, P.F., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625
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LAKE_STOCKHOLM DA (NJON302)

This dam was inspected on 9 and 29 Novembher and 2 December 1978 by
Langan Engineering Associates, Inc. under contract to the State of
New Jersey. The state, under agreement with the U', S, Army Tnpineer
District, Philadelphia, had this inspection performed in accordance
with the National Dam Inspection Act, Public lLaw 921367,

Lake Stockholm Dam, inftfally lfsted as a hiph hazard potential structure,
but reduced to a significant hazard potential structure as a result of
this inspection, is judped to be in poor overall condition. The dam's
spillway i{s considered inadequate since 42 percent of the Spillway Design
Flood--SDF - would overtop the dam. (The SDF, {n this {nstance, 13 one
half of the Probable Maximum Flood). To insure adequacv of the structure,
the following actions, as a minimum, are recommended:

a. The spillway's adequacy should he determined bv a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980, In the interim, a detailed emerpency opera-
tion plan and warninp system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around the-clocl surveillance
should be provided.

b. Within six months from the date of anproval of this report,
engineering studies and analyses should be performed to determine the
dam's embankment and foundatifon conditfon and structural stability. This
should include test borings to determine material properties relative to
stability and seepape and installation of piezometers to facilitate seep-
age studies. Any remedial measures found necessary should be initfated

within calendar year 1930.

c. The following remedial actions should he completed within three
months from the date of approval of this report:

(1) Repair upstream areas where rinrap is missing or has been destroved.

(2) Provide clear channel for spillway discharve under road,

(3) Investipate and clear downstream end of the low level outlet
vipe and provide trash rack at upstream end of the pipe {f necessarv,
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(4) Remove flashboard and provisions for flashboards from spillway.
(5) Remove all trees from area of danm.

(6) Repair eroded areas at left abutment and upstream and downstream
face of dam.

d. The deteriorated concrete in the spillway sidewall should be
repaired within one year of the date of approval of this report.

APPanr(w(

-"Colonel, Corns of Fngineers
District Engineer

s L e 19T




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE STOCKHOLM DAM
ID NUMBER: FED ID No. NJ00302
STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

SMALL BRANCH-TRIBUTARY TO

STREAM:
PEQUANNOCK RIVER
RIVER BASIN: PASSAIC

DATE OF INSPECTION:

ASSESSMENT OF GENERAL CONDITIONS

Lake Stockholm Dam is 50 years old and in poor overall condition. Erosion
has occurred at the top of the dam and the upstream riprap is missing over
considerable portions of the dam and has deteriorated in other areas. The
discharge end of the low level outlet pipe is covered with debris. The
downstream slope of the damn is covered with trees and the downstream area is
wet and spongy. The spillway discharge channel has trees and debris. The
spillway capacity as determined by CE Screening criteria is inadequate. We
estimate the dam can adequately pass only 21% of the PMF. There is
essentially no available information on the design, construction, and operation
of the dam and there is uncertainty as to the future performance of the dam.

We recommend repair be made to the upstream areas where riprap is
missing or has been destroyed. This should be done very soon. A clear channel
for spillway discharge under road should be provided. This sould be done very
soon. The downstream end of the low level outlet pipe should be investigated

NOVEMBER and DECEMBER 1978
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and cleared and a trash rack provided at upstream end of the pipe if necessary.
This should be done very soon. Flashboard and provisions for flashboards should
be removed from the spillway. This should be done very soon. All trees should
be removed from the area of the dam. This should be done soon. Eroded
areas at left abutment and upstream and downstream faces of the dam should
be repaired. This should be done soon. Piezometers should be installed
upstream and downstream of the dam to determine seepage conditions through
and under the dam. This should be done soon. Borings and tests should be used
to investigate the engineering properties of the dam and foundation, and,
determinations as to whether or not conventional safety margins exist and mod-
ifications that may be required should be made. This should be done soon. The
concrete spillway side wall should be repaired. This should be done in the
future.

The spillway capacity is inadequate. We estimate the dam can adequately
pass only 21% of the PMF. The SDF and the capacity of the spillway should be
determined using more precise and sophisticated methods and procedures. The
need for and type of mitigating measures should be determined. Around the
clock surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done in the near
future.

%]%

Dennis J. Leafy, P.E.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM:

ID NUMBER:

STATE LOCATED:
COUNTY LOCATED:
STREAM:

RIVER BASIN:

DATE OF INSPECTION:

LAKE STOCKHOLM DAM

FED ID No. NJ00302

NEW JERSEY

SUSSEX

SMALL BRANCH-TRIBUTARY TO
PEQUANNOCK RIVER

PASSAIC

NOVEMBER and DECEMBER 1978

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
990 CLIFTON AVENUE
CLIFTON,NEW JERSEY
201-472-9366
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condiiion of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage

potential.




SECTION 1 PROJECT INFORMATION

1.2

1.2

General

Authority to perform the Phase [ Safety Inspection of Lake Stockholm Dam
was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 1978. This
Authority was given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and the U.S. Army Engineer District,
Philadelphia, Penn. '

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Stockholm Dam and
appur tenances based upon available data and visual inspection, and determine any
need for emergency measures and conclude if additional studies, investigations
and analyses are necessary and warranted. The assessment is made using
screening criteria established in Recomniended Guidelines for Safety Inspection
of Dams prepared by the Department of Army, Office of the Chief of Engineers.
1. is not the purpose of the inspection report to imply that a dam meeting or
failing to meet the screening criteria, is per se, certainly adequate or
inadequate.

Project Description

Lake Stockholm Dam is a 50 year old 630-ft-long, 16-ft-high earthfill dam
with a concrete corewall and a concrete notch overfall spillway. The dam has a
crest width of 8 ft and 2 horizontal to ! vertical upstream and downstream
slopes. The spillway weir length is 30 ft and located at the right abutment of the
earthfill dam. The top of the spillway weir is 2 ft below the crest of the dam.
The spiliway has provisions for flashboards to reduce freeboard to 1 ft. Thereis
a 12-in-dia C.I. low level outlet pipe with a gate valve at about the center of the
dam. Access is through a manhole on the crest of the dam.

Lake Stockholm Dam is located at the north end of Lake Stockho&m in the
Township of glardyston, Sussex County, New Jersey. It is at latitude 41~ 4.3' and
longitude 74~ 31.7'. A regional vicinity map is given in Fig. 1 and essential
features of the dam are given in Fig. 2.

Lake Stockholm Dam is classified as being "Small" on the basis of its
maximum reservoir storage volume of 335 ac-ft, which is more than 50-acre
feet, but less than 1000-acre feet. It is also classified as "Small" on the basis of
its total height of 16 feet, which is less than 40 feet. Accordingly the dam is
classified as "Small" in size.

=l
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1.3

a.

In the National Inventory of Dams, Lake Stockholm has been classified as
having "High Hazard Potential" on the basis that failure of the dam would cause
excessive property damage to residences downstream, and could potentially
cause more than a few deaths. Visual inspection of the downstream area shows
that breach of the dam would cause little damage to residences which are
located on high ground but could be hazardous to people utilizing the low lying
Stockholm Terrace road. Accordingly, it is proposed to change the Hazard Clas-
sification Potential to "Significant".

Lake Stockholm Dam is owned by the Township of Hardyston, Municipal
Building, Stockholm, New Jersey. The purpose of the dam is recreation.

William H. Boardman, Consulting Engineer prepared the plans and
specifications and supervised construction of the dam. The John W. Heller

Construction Company constructed the dam in 1928. No information is available
after 1928 concerning operational procedures for the dam.

Pertinent Data

At dam site, the drainage area is 415 acres (0.65 sq mi)
Discharge at Dam Site

Maximum known flood at dam site: Unknown

Total spillway capacity at

maximum pool elevation: 303 cfs
Elevation *(ft)
Top dam: El. 1098.4
Normal pool: El. 1096.2 (Assumed to be spillway crest)
Spillway crest: El. 1096.2
Streambed at centerline of dam: Approx. El. 1082
Maximum tailwater: No discharge at time of inspection.
Reservoir
Length of maximum pool: Approx. 2100 feet
wd=




e.

g.

Length of normal pool:
Storage (acre-feet)
Normal pool:

Top of dam:

Reservoir Surface (acres)
Top dam:

Recreation pool (assumed to be at
spillway crest):
Spillway crest:

Dam

Type:

Length:

Height:

Top width:

Side Slopes:

Zoning:

Impervious core:
Cutoff:

Grout Curtain:
Spillway

Type:

Length of Weir:

Crest elevation:

U/S channel:

st

Approx. 2000 feet

300 AF (estimated)

335 AF (estimated)

34.5 AF (estimated)
33 AF (estimated)
33 AF

Earthfill
Approx. 630 feet
Approx. 16 feet
Approx. 8 feet

2 hor to 1l vert

Concrete core wall
None observed

None observed

Concrete notch overfall
30 feet
El. 1096.2

None observed




D/S channel: Steep rock slope with boulders

i. Regulating Outlets

Type: Low level outlet 12-in-dia CI pipe
Length: Estimate 100 ft

Closure: Gate valve at bottom of manhole
Access: Manhole on crest of dam

*All elevations were obtained from a field survey using a reference elevation of
1100.00 at an assumed bench mark. The reference elevation was estimated from

the USGS Map for Franklin, N.J. Quadrangle.
SECTION 2 ENGINEERING DATA
2.1 Introduction

There is essentially no engineering data available. Correspondence dated
1928 indicates the top of the core wall is |1 ft below the crest of the dam and the
core wall was carried to Jedge rock at both abutments of the dam and wood sheet
piling was driven to ledge rock or hard pan between the abutments. The dam is
reported to have been designed for a maximum high water level one foot below
the top of the dam. Lake level is controlled with flashboards.

There is essentially no information concerning construction of the dam.
However, the engineer stated in a letter dated 20 September 1928, "The

Contractor did their work well". This letter also gives the results of preliminary
test borings as follows:

Sta. 1 plus 95 2'- 6" muck,7'6 blue clay, and 9'0 sand. Total 19' to hard
bottom.

Sta. 3plus 0  2'-6" muck,7 ft blue clay, and 10'-6 sand and clay. Total
20 ft to hard pan. 22.5 ft to ledge rock or boulders.

Sta. 4 plus 62 16% feet to hard pan.
Sta. 5 plus 25 11% feet to hard pan.

Operation of the outlet works consists of opening the gate valve to lower
the lake each year in the fall.

Available information is inadequate to evaluate the design, construction
and operation of Lake Stockholm Dam.

-
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2.1

Regional Geology

Lake Stockholm Dam is located in the New Jersey Highlands physiographic
province. The New Jersey Highlands extend across the state in a northeast-
southwest direction from the border of New York to the Delaware River and
includes the northwest portions of Hunterdon, Passaic, and Morris Counties and
the southeastern parts of Warren and Sussex Counties. This province is part of
the New England Physiographic Province and lies between the Appalachian Ridge
and Valley Province to the northwest and the Piedmont Province to the

southeast. See Fig 3.

The Highlands are characterized by rounded and flattopped northeast-
southwest ridges and mountains up to 1,400 ft high separated by narrow valleys.
The orientation of the valleys are usually, but not always controlled by the

underlying geologic structure.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in a northeast southwest direction,
including the Ramapo Fault; the more than 30 mile long fault scarp forms the
eastern border of the province. Faults control many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part

of the now dissected Schooley Peneplain.
The Pleistocene Age Wisconsin glacier covered all of the dam site area.

The glacier stripped most of the existing overburden and weathered rock
and uncovered the numerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder tills
(ground moraine), whereas glacial outwash and recent alluvium cover the valleys.

SECTION 3 VISUAL INSPECTION

Available records indicate Lake Stockholm Dam was inspected on 21
September 1928. The report indicates slight seepage all along the downstream
toe with water carrying typical iron scum and a very small total flow. The
inspector stated in a letter dated 28 September 1928 "We find that the dam is
apparently well constructed and safe insofar as the foundation is concerned. We
did, however, find that flashboards had been placed in the spillway, which raised
the water level to a dangerous extent. We have communicated with the owner
and with this engineer and are ordering the removal of the flashboards". Another
inspection and what appears to be the last inspection was made on 30 October
1928. The inspection report states, "Flashboards which were observed in the
spillway on September 21, 1928 have been removed."

",
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Our site inspection disclosed the earthfill dam embankment to be in poor
condition. Several areas on the downstream face have eroded and portions of the
top of the upstream slope has eroded leaving a 1 to 1.5 ft scarp along the
embankment. The crest has sags from 4 to 6 inches. Trees and brush cover the
downstream face of the dam.

Riprap exists only along portions of the upstream face. There is erosion
along the right abutment from what appears to have been overtopping of the dam
at this location.

The spillway is constructed of concrete and has a 30-ft long weir crest and
appears to be founded on rock at the right abutment and has a concrete sidewall
abutment at the embankment portion of the dam. A steel framed wooden bridge
crosses the spillway and wooden platform extends out into the reservoir where
the spillway and embankment abut. Erosion has occurred from under the
platform. A concrete pad appears to have been poured relatively recently under
the platform and erosion has occurred in an area about 6 inches deep by 2 ft wide
along the west side of the spillway side wall. The side wall concrete has spalled
and deteriorated.

The spillway discharge channel contains trees and debris. Debris, brush and
trees are also present in the downstream discharge channel. No clear discharge
channel exists to the roadway culvert. The area downstream of the dam is wet
and spongy.

An 8.5-ft-dia, 25-ft-deep manhole is located in the mid portion of the
embankment. It houses a T-stem operated gate valve to a low level 12-in-dia
C.l. outlet pipe for lowering of the reservoir. The manhole contains debris and
about three feet of water. The gate valve is functional. The discharge end of
the pipe is between the road (Stockholm Terrace) and the downstream toe of the
dam. It is covered with debris. With the gate open, water flows out of the
ground at the location of the 15-in-dia culvert under the road.

SECTION 4 OPERATIONAL PROCEDURES

No information is available concerning operational procedures for Lake
Stockholm Dam. Nearby residents reported the lake is lowered annually in the
fall of the year to kill algae.

SECTION 5 HYDRAULIC/HYDROLOGIC

A local resident informed us the downstream road has been inundated five
or six times in the last ten years and that the dam was overtopped about 12 years
ago.

-6-
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The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to half of the Probable Maximum Flood (1/2 PMF) chosen in
accordance with the evaluation guidelines for dams classified as Significant and
Small in size. Hydrologic design data for this dam is not available. The PMF has
been determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22.0 inches (200 square mile - 24 hour). Hydrologic
computations are presented in Appendix 4. The 1/2 PMF peak inflow determined
for the subject watershed is 1971 cfs.

The capacity of the spillway at maximum pool elevation (El. 1098.4) is 303
cfs which is significantly less than SDF. Flood routing for the 1/2 PMF indicates
the dam will overtop by 0.8 ft. We estimate the dam can adequately pass only
21% of the PMF.

The downstream potential damage center is a lightly travelled road located
at the toe of the dam. Beyond this road there is a relatively wide (1000+ ft)
valley with the first dwelling encountered approximately 2000 ft downstream and
at an elevation 40+ ft above the valley bottom. Overtopping of the dam under
the 1/2 SDF will result in water flow across the roadway since there is only a
small culvert (30") located under the roadway. Based on our knowledge of the
immediate downstream topography, the dam and the degree of overtopping
potential it is our opinion that dam failure resulting from overtopping would not
result in a significant increase in the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure.

Drawdown of the rescrvoir has been evaluated considering that the 12 in-
dia C.I. low level outlet pipe is functioning properly . Our calculations indicate
that the lake level could be lowered & ft in approximately 12 days and 12 feet in
about 43 days.

SECTION 6 STRUCTURAL STABILITY

No information is available concerning the engineering properties of the
foundation and dam materials. Consequently, analytical analyses of the stability
of the dam cannot be made without gross assumptions concerning the properties
of the materials. Based on our visual observation and the fact the road along the
downstream side also serves as a stabilizing berm, the stability of the dam with
respect to sliding and slope stability is likely to be adequate under the conditions
observed during our site inspection. In addition,the spillway section is reported
to have been founded on rock. This section of the dam is also likely to be stable.
However, the actual degree of stability under different stress conditions should
be determined using present day state of art methods.

Lake Stockholm Dam is located in Seismic Zone 1 of the Seismic Zone Map
of Contiguous States. The degree of stability of the dam and appurtenances
under static loading are uncertain with respect to conventional safety margins
and may be unstable under earthquake loading.
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SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1

7.2

Assessment

Lake Stockholm Dam is in poor condition. Erosion has occurred at the top
of the dam and the upstream riprap is missing over considerable portions of the
dam and has deteriorated in other areas. The discharge end of the pipe is
covered with debris. The downstream slope of the dam is covered with trees and
the downstream area is wet and spongy. The spillway discharge channel has trees
and debris. The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass only 21% of the PMF.

There is essentially no available information on the design, construction,

and operation of the dam, consequently there is uncertainty as to the future per-
formance of the dam.

Recommendations/Remedial Measures

We.recommend the following measures be taken:

1. Repair upstream areas where riprap is missing or has been destroyed. This
should be done very soon.

2. Provide clear channel for spillway discharge under road. This should be
done very soon.

3. Investigate and clear downstream end of the low level outlet pipe and
provide trash rack at upstream end of the pipe if necessary. This should be
done very soon.

4. Remove flashboard and provisions for flashboards from spillway. This
should be done very soon.

5. Remove all trees from area of dam. This should be done soon.

6. Repair eroded areas at left abutment and upstream and downstream face of
dam. This should be done soon.

7. Install piezometers upstream and downstream of the dam to determine
seepage conditions through and under the dam. This should be done soon.

8. Investigate by means of borings and tests, the engineering properties of the
dam and foundation, and determine whether or not conventional safety
margins exist under more severe stress conditions than those observed
during our inspection, and, what modifications may be required to achieve
such safety margins. This should be done soon.

w8
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9.

10.

Repair concrete of spillway side wall. This should be done in the future.

The spillway capacity is inadequate. We estimate the dam can adequately
pass only 21% of the PMF. The SDF and the capacity of the spillway should
be determined using more precise and sophisticated methods and
procedures. The need for and type of mitigating measures should be
determined. Around the clock surveillance during periods of unusually
heavy precipitation should be provided, and a warning system established.
This should be done in the near future.

9.
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PHOTOGRAPHS
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absence of riprap.
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Crest of dam. Looking East.
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Spillway. Looking downstream.

Roadway behind dam. Looking east.
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Spillway. Looking upstream. Note 29 November 1978
vertical crack in spillway left side wall.

Spillway discharge channel. 29 November 1978
Looking upstream.
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Left spillway - embankment abutment. 29 November 1978

Rock at spillway right abutment. 29 November 1978
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Manhole at top of embankment. 29 November 1978

Wet marshy area downstream of embankment. 20 November 1978
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Deteriorated upstream riprap. 29 November 1978

Open work rock below crest of dam. 29 November 1978

LAKE STOCKHOLM DAM
2-7




VISUAL E>
' CONDITIO
i (OBSTRU

DEBRIS,

' APPROXI

.OF HOME
POPULA1
W
N

SLOPES

LANGAN ENGINEERING ASSOCIATES, INC.

H4YDro Lobneal  CoMmpyuTeTienls
LAKE  STocklolm DAM

A _Location Shssex Cowd?, T - Passric River Basin

2. Draivaae Avea 61$ deres o 065 54. aa

e, Lake hreey 22  acre

= 244140 ) 9;5& = smal| (\ess oo  acre -ﬁ)
Hazprd = sgnificand

€. Sgillwsy Tesign Floed - 2 pME

FomMP

I IDaw  locatea \;r\ Zcone 1 (V\w Rong L bo
PMP = 22.5 wnekhes [ zoo setm';. -2a l-.r)

2. PME wmust e a-LSus*ic\ o Iasin "3"

D . 70 Fdd'ov (.ﬁ”s%w} Qq_c\uc'hgm Fac-\-e;fh
Duralion  zone | _2onel _Avecase
D e L ey
i'-w 133 132 132 it
o-4%§ (¢~ (2 .

*P“a‘g 48 “Small Dams"

ey ZED  opare -0 11 Lol ‘hkholee Dim 08N0.Z-763 6

exo D, pare) 1" 7j sHeeTno._ | of_lV




VISUAL

SURFAC
UNUSUZ
CRACKI
THE TOt
SLOUGH
EMBANK
SLOPES

1-3

VERTIC/
ALIGNM
RIPRAP |

LANGAN ENGINEERING ASSOCIATES, INC.

. Wakersked s .75/ Ncodhnc_i
25% rmdu\ha.l
2. No moja« skrcam channals

=3, S‘Iepcs

' 5
= . a8

5. Stabe DEP  Nommarayn

AHa 255
L= 3500’
'tl_a ” h\—b\_

LETERMINE TIME oF <CoNCENTRATION

4 Estimate of Te basedl on \Ie\tx,{h\ and \en3+hs

“\e>po— \Jc.\ee.\'h\ remarts

Overlard flow _3__\02; D -C?s woodad

Laach '.‘ 20 2.6 -Fp 91a=s WAk riey
P-r=Y-]

Reaen » 2 I=1=) 5.2
|S500

Te-s ‘1_59_0 & [=°-1=} * 1560 _-_%” - '50 WS
3 %6 “a.%

sVCEL oate 1-V171 ek, Shekholo Diee  josn0.J=T£2 R

SHEETNO.__2.__OfF_[2 _

ek} oate L]




VISUAL E
JUNCTIO
AND ABL
AND DAL
ANY NO’

STAFF G
DRAINS
T
L~

¥

LANGAN ENGINEERING ASSOCIATES, INC.

G. Curve HNomber hethad
,Q-‘- 3500
,s,v1 slopa = 7,3%
eN = 7o

Use Te= .bhrs

e L = 0\‘)".4 - .3‘;1’

es  (Feen Belease 55 Wg3d3)

L= .44

o (2D oarell1]] Loke Gtakleles Dinr sosno L1038
h ¢
cxo oave |01 SHEETNO._ = oF 10




1-5

oo = | ot e

2| 8. ¥ w g &

= <ZiE < e = <

7} ZO2 Z 2 o) @

s Q0O & o
LANGAN ENGINEERING ASSOCIATES, INC.

SihllwaY CAPauTY
A
le Slctdh
[-E(_ 10"17'3 )(9 bwflc)
NI | .
e % T
4 e + - ] : o
P 6 i, = ATV B N .
a %3 . ; N 3 :
1948-1 1 3 .L..A o v A seT
-[25?.5,’ {ldl“ottd/:n PIA!‘L at Lme
of in(p:dwn . gzc‘ﬁ;u A-A
b Sz?” way
) T S

l-;'_t,t 2 Since He discharge 2 nel o.f the Il:té
| - ; F:pp_ n the menkeole okt nof' be_
T [ocaled , - vt i net congidered in

Davn Codin (Tope) the adewalygis |

Brishng condifon Vndiedlic a l°'+wym-a Hackbort 1k " place The besd
o5 oo b inchue bigh o Sinea i dempporany s nafise, andr effect on He
bl Ascharqa o“"v— Q!ﬁl(ua.d e\ o Atr ¢ uld‘.w.ba wnsignk canT, Here five
Vi oaktamee 16 not e luded W dw;lo‘)?u‘ ‘ffu_ ppillwasy m:(’u.:} Curve .
For spillway section ,dalka € value 45ty ne firtunce Jo Table 541 o1 "Hadlbook. of
Wq"by Z-\A‘{ Brafer. Since 't ha, a awides cresl amdd Kol er
wptredsn slope tham KRe model | chossa €=3-20, i L=3 fC.
§p=lluo.~a Hu“g SecTon hax -‘—vtptso‘-o&i S2eline , Cimalerly e
CLrest 8 mudh Wider Yo Hhe wodel wsed | cluvse ¢ = 2-99
Wit refrrcnce b Tuble 5-9 on pq. 4 of Kig Eveten, S 0o
L=y’
Tor Ak Seclion , W & =2.90,
L=570 &t 4, 10680
22N <lopas wp beyimd 570 (Eshwatlia + be lvert +v7 Hor)

/7)- Cdp i 7-7¢
vy DATEL'%y Lake Soo cholm J08 NO._ 138
cxo(@_ DATE 51476 SHEET NO or_ L2




w - 5
< g = \ ‘ i
2 9 w -6
> n i
LANGAN ENGINEERING ASSOCIATES, INC.
Sp?”wd\, D ;
N ' a”w = T; 4
‘E/w. Main Section p/d‘qnye_d—lu (eﬁs
€ HHO| Qlets) | HE)| Qpleks) |H(HD | Llfe) | (y(cfs) SRl
42| o 6
147-2| 1 93 93
0984 | 2.2 203 | o 303
109671 2.€| 367 | o | »3> |57 | 272 ¢39
104.2| 3 4%2 | 0.5 4 | o5 |53 | 1169 16985
\loo.2| A 16 | 1S 2§ 1.8 | $7% | 403¢ 4504
Not.2| & | 1037 | 25| 49 | 2.8 | S0 ‘78t | 5947
nozz| & | 1364 | 3.5 | €%+ | 3:& | 593 | 12%5¢ | 1397
J103.21 7 | 1M | &5 | N9 | &€& | 5€7 | 17902 | 19740
|
a=ct it ﬁ
TOV spi”‘““’ -~
Maiw fncfva‘k. - C= 3'10 :J
L=394¢
7‘4»1(_5::[.;»\ - ¢=3290
L=au3(+
For Van- €=2.9e
ay. oate [-11Y Lab Stckholm 108 NO. =262 13
cK pate 3-19719 sweeTno._ S or 0




1-7

e b lalg. 1

HYHOSIA

YOuddy

d¥ONOD

3 TYNSIA

e e e

T

(54> 0001) 1g < ow..««a_& el
o/ 2 4

LANGAN ENGINEERING ASSOCIATES, INC.

- T ~

(Mr2ets AT 2nane 90vaT RS

< 3
) bronds o oy 0

»

JOBNO.L-[5313

GV.D/_‘J_ pate 1619 _LakeShckholns
k(| ED  paTe 21119

b

orl0

SHEET NO




LANGAN ENGINEERING ASSOCIATES, INC.

QZQ o ¢ é-@urﬁan é.q»u-i-L
e $UD) : —F

Assume o Lncar dighribulion for the Grea
o the lake with dewalion . Sl at a 3 200 ;4-:%:1:,
O #a CY&{(’ of the Spi“wan,.

A’raa, e& like = 233 Acres.

Perimeler o} laks = S4o0 E (imeasura Hrom U.5.4.5. nefs )

Since he pariwmelar \ 45#@4 from V.S Gr.S. map , o -For e vaaled_

aA—:J&r'rs, s astumed, 40 he comtanT il the werkisg levation vacge .

O for Loty foet of walesr cboue toe crul pEf.p:lluua,
Ko area. of e lele 1nereades l>\,

o0 018 i

thev. H Taerense in Mrea o
() (f0) Lobe bvea (ferey) Lok (Acee,)
1696-2 o 23

1047 -2 | 0-14 234
1098 -2 2 | &€ 34.48
1e99.2 5 2.32 3l
1100.2 4 240 3596
(1o1.2 s 3.7 36.7
1102 -2 A 4.44 2764
l1e3-2 T 501§ Eé

BV.E}_ DATE L= f'7 Lakce Shdch o s8N0, I-183 B

cxqu.D_ onsasgs.:;_ SHEETNO._]___ OF 10




LANGAN ENGINEERING ASSOCIATES, INC.

SuMMMY  oF HYDes&eAPH AOD Fleod RouTiNg
1. H'\,drocjupk anA Yom'«’ ca (calaTed Us i teq Hec-

2. 'hPME for Lok &hekholm s 1471 cfs
O 1735 £ )

3 leOu-Tmﬁ‘ wlicales the dase ot N;u"‘b(: L»\
Q(\(avux}wafcl\, 0-& 6f ‘F’DF l/\. PUTF

Qvee ToP Pt Po TeaiTinl
(. Vavious 7 of PUF have been vinted Wi Hee-l
2. Plot peake gutflow v % PMF

30
%o 20
PMF
10
" (:0 x;a ;0 ‘;06 loo
o“—*{l'w ’ cfs
2. D ouu«Lupf GO approw. [09F.4  ith @ =303 efr
Co Ao~ A pass  Kpprox. 2% a-‘ He PuF.
av. oate L-16-11 _Lake Sbvebbolin Vina soano. - 763 B
cxtf@_ pate 31117 SHEET NO. s of_(2




P———————

LANGAN ENGINEERING ASSOCIATES, INC.

Deawdownl  ANALY S

I« Ouwllel Strwelwe
One (2-n dice C.T. lpw lewel owtlet pipe wit qate Py

(outll appeaned mot {Mid\;k.q Ausing ‘m,sfufu;w)

Nete: For Hus ey, fe sulll Fov Ha P‘I.‘“'" i
assuomed - ke -Qm-,hqm'ng pfopu’\g

2- Out\T Capacib,
&. Elovation o CeeTev line of Uwf{&u LA oJ pe = log2{ (é_f‘f)

¢- Pip (A,()d.oi‘\"a baud on
A=¢ £ Y N s A
e i Sl e
Uoiing n30.0%, Lp=o-1i£] (NCH SectionS. Es-¢2)
Ap = 0.7¢C, Em=0.9 |
Co= 1M |, Q=UMEH

C:'IWJK) HU\A (4’) d(C{S) an«m (fk)

{o‘u-l 13-6 6-33 L

(094 . b |2 5.4 £.7

1092-6 lo 543 .4

<6 .

IO?: € 4 .85 4.5

108&.6 6 4.20 3.8

10:6-6 4 343 29

[0%4.6 2 143

. &

/Dg2~‘ 0o b '
ev.ly  oate !_‘__-"7‘2—'77 Lake SHocleholn Dawn  soBNo._I-1E3 8
CKOLED ous!.-_"l_az sHeeTno._ 4 orlV

B T .



LANGAN ENGINEERING ASSOCIATES, INC.

3. Q—unu‘.o é&raal\}
Q. ‘E;(—;ML SHMA&& Lp{,.u %P‘.lluﬂ} i¢ 3vo ac. fr

L. Asme gpen vasisu l?nuzb-\ mile begdbt
Gstam bothnn o lake T (0§20 Wil avenn 2 | acrss

Tl - Area (A)| Abhwege e fr) | Totzk S#rdze,
10462 33 = S
lo94.6 30 51

l090-6 24 e

[eg¥-6 o | 2

/"f""é '4‘ S

[o€2-6 (.1

4. hswra ‘m{fow L b 2‘-{-‘/('5.7%1

Q= 0-65x23 (-3 c,‘[;

* —
Edes a,‘@Et s | Qngt A%rﬁ&.) At(e.) | Z at(ha)
b B bk 5 129
i -4 7 157 | a6
faNE-6 cl 2.8 5 (b2
bt T R T T 170
{Ogg'é ?~8 2'6 3& '_'7
R -9 -6 31 3¢ 1939
lo§4-6 P
oY
% Ouet = awtuu-}- Qin = Q,..z"..., - 13 %

C lake lwed 4 et in dbot |2 daye sk
h'-‘u,r'.v- ehod ‘-P?l(ﬂr

IE%,_ 22279 Leke Shuckhole Do, ~ soBNO.I-1783 8
";ﬁ\fn— e sHEeTnO._[O  oF_/°
cK DATE 3:19.







[l 2t
CelAZ N NN S

\ ;”'{:'7 O A
j-;k,f/\\\\ UhET \
7 /\\ Y/

/ 4
Ly

S

e e

ouannock

- s
2 ‘
2 2

LAKE STOCKHOLM DAM

LANGAN ENGINEERING ASSOCIATES, INC.

900 CLIPTON AVE CLIFTON, NJ. 07013 201 472-936¢8

M



HEC-1 OUTPUT

LAKE STOCKHOLM DAM




NYOMLAN 30 aNa

“90°SP 0[ #dWIL
“SZ/10/6L #3l¥a NN

S NI IIII NSNS IIIINSIINIIIIIIES
8L 43S ST NOIIVWOIAIGOW ISV
8L61 XxINC NOISY¥AA Al3AVS WYQa
(T-03H) 39VIOVd HAVMDONAAH Q0Q1d

2 IR R R R R R P Y Y P R Y Y PP T R |

4 Ol HdVYYOO¥OGAH dLNOY
1 LY HAYYOOUGAH 33ONMY
SNOILVINDYIND NYOMLIN WVAYLS JO0 dONANDAS J0 MATATY™d 1
66 b | 114
¥ 860105 e
2°9601$$ £z
Z°E0TT 2°Z0TT Z°T0TT Z°00TT Z°660T Z°860T Z°L60T Z°96013$ (44
7 8¢t v°oLE L°9€ 0°9¢ T°S¢e S°be L EE 0°te V$ 1z
ovL6Y 0L6EY L968 Y08y ©  SL91 6t9 €0t €6 0 SX 0z
T°EOTIT Z°ZTOTT Z°I0TT 2°00TT Z°660T L°860T ¥°B60T Z°L60T Z°960TFX 61
T= ' T 123 81
1 X L1
SNOILVLINdWOD ONILNOY TX 91
T 4 1 b | st
T z- X 1A
9€°0 (4.} €1
sY” 1 € (44
vt (491 €T (484 0°zz d 19
8°0 S9°0 [4 1 W (4
HAVYOOUAAH ALNAWOD 1N 6
1 1 A 8
S° ir L
1 1 1 r 9
S 14 S
0 0 0 0 0 0 0T 0 062 q 4
NOILOAdSNI WNG °C°N A £
ONILNOYW ANV XHAVYOOYAXH MOTANI v [4
WVa WIOHNDO0LS ANV v 1

T T Ty
8L d3S SZ NOILVOIJIAOW 1SV
8L6T XInrC NOISY3A XL3JAVS Wva
(1-D03H) F9VIOVd HAVNOONAXH 4OG1d

SSIRIBISIVBIIBIEBISSIIIISISISISINSNNN ]

6L:°ST NYL ZT:91 14L00LS




1T

. 1 't ‘L
1T 13 ‘L

“GET ‘Tve ‘8LY "889 *0Z9 ‘661
00°T =TO0A 9¢€° =9V ‘SYNOH 00°0 =Dl ‘SALVNICGHO QOI¥Ad J0O ON3 €T HAVYOOMAXH LINN
00°T =dOILY 00°0 =NSOU0 00°Z- =DLyLs
V1IVa NOISS3dau
9t” =OV1 00°0 =21
VIVd HAVHOOHAXH LINN
00°0 00°0 ST*® 00°T 00°1 00°0 00°0 00°T 00°0 00°0 0
dWILY XWSTY  IISND  1LulS A0ILY SHYLS NIV¥3 TOIL¥  ¥NLTIA  ¥NMLS 140N
Viva sso1
00°0 00°0 00°ZyT O00°ZET O00°€EZT 00°ZIT 00°ZZ 00°0
964 (42| :12. ] 144, (4¢. ] 9y SWd aads
Viva d4103y¥d
0 0 0 000°0 08° S9° 00°0 S9° [4 1
1¥001 dWVSI MONSI OoILvVY JdS¥L VAS¥L dVNS vauvL OHNI O0GXHI
YINA HAVYOOHAAH
0 0 1 0 0 0 0 0 1S
OLNVI dOVILISI JWVNI lydar 11dr advil NODJ31 dWODI OvasI
HAVYOO¥AXH ALNIWOD
NOILVLINdWOD JJONNY VA¥V-ENS
(XTI XL Y Y svsserunNy SEINBIIIES syrsvevnns ssvssvvuns
] 0s° =SOI1Y
T =0OIJ¥T T =OIJYN T =NVTIdN
J3W¥0dYdd 38 OL SIASXTVNV NVId-ILINW
0 0 0 S
FOVHL  1d0u1 IMN yador
0 0 0 0 0 0 0 0t 0 062
NVISN Jyd1 JT1dI OULIW  NIKWI Y¥HI xvar NIWN YHN ON

NOILVYDIJIDAdS €or

NOILD3dSNI WVa °‘C°N
ONILNOY ANV XHIVYOOYAXH MO14NI
WVYad WIOHMOOLS ANV




‘e €0° €0° S0° €61 01°8 20°1 1 00° 00°0 00° 1 00°8 10°1 3
" €0° €0° S0° T61 00°8 01 1 00° 00°0 00° Ly 0S°¢L 10°1
‘v €0° €0° S0° 161 0s°L 20°1 o 00° 00°0 00° 9 oy°L 10°1
‘€L €0° €0° S0° 061 ov°L T0°Y 1 00° 00°0 00° Sy 0€°L 10°1
‘€L €0° €0° S0° 681 0€°L 20°1 i | 00° 00°0 00° 144 0Z°L 10°1 1
‘L €0° €0° S0° 881 0z°L T0°1 1 00° 00°0 00° 114 0T°¢L 10°1
‘1L €0° €0° S0° L8T1 0T°L T0°1 ‘1 00° 00°0 00° 14 00°¢L 10°1
*69 €0° €0° S0° 981 00°L 20°1 ‘1 00° 00°0 00° 14/ 0s°9 10°1
°S9 €0° €0° s0° S81 0s°9 T0°I 1 00° 00°0 00° oy oy'9s 10°1
°8S €0° €0° S0° 14:]¢ ov°9 20°1 ‘1 00° 00°0 00° 6€ 0€°9 10°1
14 €0° €0° S0° €81 0e°9 20°1 1 00° 00°0 00° 8¢ 0z°9 10°1
14 €0° €0° S0° [4:1 0z°9 T0°1 T 00° 00°0 00° LE 01°9 10°1
4 €0° €0° S0° 181 0T°9 T0°Y 5 00° 00°0 00° 9€ 00°9 10°1
‘1 z0° 00°0 (41} 08T 00°9 20°Y 7 00° 00°0 00° SE 0S°S 10°1
1 z0° 00°0 20° 6LT 05°S Z0°Y b 00° 00°0 00° 147 oy°s 10°1
K z0° 00°0 c0° 8L1 0F°S 0°1 T 00° 00°0 00° €e 0E°S 10°1
“1 (4 00°0 (415 LLt 0e°s 20°1 1 00° 00°0 00° (4% 0z°s 10°1
1 (40 00°0 20° 9Lt 0Z°s 20°1 X 00° 00°0 00° 1€ 01°S 10°1
T z0° 00°0 (40 SLI 01°S T0°1 1 00° 00°0 00° 0€ 00°S 10°1
1 (41 00°0 (4 bLT 00°S 20°T 1 00° 00°0 00° 6C 0s°y 10°1
1 (4 00°0 20° €Lt 0s°F 20°1 ‘1 00° 00°0 00° 8¢ ov°v 10°1
°1 (41 00°0 20° Ll vy T0°1 1 00" 00°0 00° L 0E"Y 10°1
‘1 zo0° 00°0 20° Tt 0E'y 20°1 T 00° 00°0 00° 92 oc°v 10°1
°1 0° 00°0 (4N 0Lt 0c'y 20°T ‘1 00° 00°0 00° ST (A0 / 10°1
°T z0° 00°0 c0° 691 otT°%y 20°1 ‘1 00° 00°0 00° | 44 00°¥ 10°1
‘1 zo0° 00°0 20° 891 00°y 20°T 1 00° 00°0 00° |14 0S°€ 10°1
°1 (4% 00°0 20° L9t 0S°€ [4 1B § 1 00° 00°0 00° (44 ov° ¢ 10°1
‘1 z0° 00°0 Z0° 991 ov°¢ 201 ‘1 00° 00°0 00° 1z 0E°¢E 10°1
‘T (4 000 ¢0° S91 gE°€ T0°1 °1 po- 00°0 00° (1[4 0C°€ 10°1
1 T0° 00°0 20° 1218 0z°E T0°T ‘1 00° 00°0 00° 61 01°€E T0°1
\ L 20° 00°0 20° €91 01°¢ 20°T ‘1 00° 00°0 00° 81 00°¢ 10°T
°1 (4 00°0 20° 9T 00°¢ c0°1 ‘1 00° 00°0 00° Lt 0s°¢ 10°1
‘1 0° 00°0 (4 g 191 0s°Z 20°T ‘1 00° 00°0 00° 91 oy-c 10°1
°1 zo0° 00°0 Z0° 09T ov°¢ 20°1 ‘1 00° 00°0 00° ST (] 4 10°1
‘T Z0° 00°0 <¢O0° 68T 0E'CT ¢c¢o°t ‘1 00° 00°0 0©0° 4 0z°¢ 10°1
‘1 0’ 00°0 20° 8s1 0z°¢ (4100 § ‘1 00° 00°0 00° €1 ot°e 10°1
1 (4' 00°0 20° LSt 0T T0°1 £01 00° 00°0 00° 14 00°2 10°1
T 0° 00°0 20° 96T 00°Z 20°1 s 00° 00°0 00° 11 0s°1 10°1
ot z0° 00°0 20° SS1 0s°T 20°T t 00° 00°0 00° 01 or°t 10°1
°1 (4 00°0 Z0° ¥ST ov°T 20°T b 00° 00°0 00° 6 0E°T 10°1
. <o 00°0 CO° €ST 0£°T 20°T 10 00" 00°0 00° 8 0Z°1 10°1
°T z0° 00°0 20° (4 0zt 20°1 AL 00° 00°0 00° L 011 10°1
1 z0° 00°0 20° 1ST oT°1 20°1 1 00° 00°0 00° 9 00°1 10°1
5 [4'N 00°0 70° 0ST 00°T 20°1 K 00° 00°0 00° S 0s* 10°1
‘1 z0° 00°0 20° 601 0S° <01 b 00° 00°0 00° 14 oy 10°1
‘1 20° 00°0 20° 114 ov* 20°1 ‘1 oc* 00°0 00° € (I 10°1
‘T (4' 00°0 20° vt 0€” 20’1 T 00° 00°0 00° 4 oz 10°1
‘1 (4N 00°0 Z0° 9Ir1 0z* 20°1 i ¢ 00° 00°0 00° 1 ot 10°1
W 0 dwod SS01 s0xa NIVY goI¥ad NW°'YH VA°OW 0 dwWod $S01 §0x3 NIVY GOI¥3d NW'HH VA°OW
MO14 4OI¥Ad-J0-ANA n




‘ervi
BATAS
K444
“181¢
“Eveét
“6SLE
1144
“SLYT
“8611
1911
“E911
144
*STIT
“LLot
“800T1
“vheé
4
*016
°z68
°8s8
°L08
°SSL
*TTL
°589
‘619
‘88y
“662
‘8zt
i 72
“vL
“re
‘v
“vL
‘e
‘v
i

i 72
‘v
i
‘L
“vL
‘v
‘v
‘v
‘v
‘"
‘v
‘"
‘v

‘v

to-
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°

€0°
€0°
€0°
€0°
€0°
€0°
€0°

€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°

tv-
€V’
€v°
12 o
Ls*
S6°
SE°E
TE'T
L’
(15
A
AN
AN
AN
Ly
Ly’
Le:
Le”
Le
Le*
Le
Le:
(1]
0€"
(1
[
0€"
0€°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°

€0°

gy -
9V *
9¥v°
9 °
09°
L6°
Le°e
SE°T

Sy°

vve
€ve
ve
e
ove
(1%4
8€T
LET
9€T
SET
1434
€ET
(4X4
T€T
0€ee
62C
82t
Lee
92t
seT
1244
[ X44
(444
L 44
0zt
612
81z
(354
91¢
STe
1484
(¢4
(444
19 ¢4
01z
602
807
Loz
902
/14
1414
€0T
(414
102
002
661
861
L61
961
S61
¥61

or 91 ¢o°'t
0€°9T 20°1
0Z°91T 20°1
0T°9T 20°1
00°9T 20°T1
06°ST T0°T
0¥°ST 20°1
0€°ST 20°1
0Z°ST 70°1
0T°ST 20°T
00°ST 20°T
0S°PT Z20°1
oF°¥L T0°1
0E°PT T0°1
0Z°¥T T0°T
0T°vT 20°1
00°vT 20°1
0G°€T 20°T
OV €T 2O0°T
0E°€ET ¢O0°T
0Z°€T T0°1
OT°€T 20°T
00°€T 2O0°T
0s°zT 20°T
o¥°ZT 20°1
0E°ZT 20°T
oz°TT 0°1
otT°et 20°'1
00°ZT 2¢0°T
0S'1T 20°T
oy°1T 20°T
0€°TT 20°1
0Z°TT T0°1
0T°TT 20°1
00°1T 20°T
05°0T 20°T1
ov°0T 20°T
0€°0T ¢20°T
0Z°0T 20°1
0T°0T 20°T
00°0T 20°T
06°6 TO0°1
ov°6e ¢0°1
0€E°6 T0°1
0z°'6 20°T
01°6 20°T
00°6 20°T
0s°8 T0°T
or's  2°0°1
0e°8  20°T1
0z°'8 T0°1

‘19

“PET
“LST

£€0°
€0°
€0°
€0°
€0°
80°
ot
90°
£0°
140
¥0°
vo°
v0°
1A'
v0°
€0°
€0°
€0°
€0°
€0°
€0°
20°
(4
(41
0"
20°
(41
00°
00°
00°
00°

00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°

00°

Lo~
10°

eV’

00"

-1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°t
10°1
10°1
10°1
10°1
10°1
10°1
10°1
T0°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
10°1
m*y




(Z9-6¥PT ) ("TZT ) ("p1S ) (°SE9 )

“E6T1S
v

Ly

00°0
00°0
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°

Tz ot

00°0
00°0
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00"
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
145
145
ve*
ve*
e
e
(3 2
14

dWNT0A TVLOL

66°vC

00°0
00°0
€0°
€0°
€0°
€0°
€0°
£0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
9€"°
9€°
9€"°
9¢€°
9€"°
9¢*
9v°
9%

Wns

062
682
887
L8z
987
S8¢
14:14
€82
[4:14
182
08¢
6LZ
8L
Le
9Lz
SLT
| 1X4
€LT
Le
T°e
oLe
697
897
L9z
992
§9¢
1414
€97
(4:14
192
092
65T
8s¢
LS
96T
1314
1474
€S2
(414
15T
0se
6vZ
8re
vz
b144
11 44

dnoH-eL
oz’ €0°1
ot €0°T
00°0 €0°Y
0S°€T 70°1
OF°€ET ¢O0°T
0E°€T T0°T1
0Z°€T T0°1
01°€z 70°1
00°€Z 70°1
0s°zz T0°1
ov°zz I0°1
0€°Zz 20°T1
0z°ZZ 70°1
01°2z 70°T
00°zz T0°T
0s°1Z T0°1
oy°1z 20°T
0E°T1Z Z0°1
0Z°1Z 20°1
0T°1Z 20°1
00°1Z ?20°1
0s6°0C 70°T
ov°0z Z0°T
0£°0Z 70°T
0z°0z 20°1
0T:0C 20°1
00°0Z 20°T
05°6T Z0°T
ov°61 70°T
0€E°6T 2TO0°T
0Z°6T 20°1
0T°6T 20°1
00°6T 20°T
05°8T Z0°T
0¥°8T 20°1
0€°8T 20°T1
0Z°81 20°T
0T°8T 20°1
00°8T 20°T
0S°LT 20°1
oy LY 20°1
0€E°LT 20°T
0Z°LT 20°1
01°L1 20°1
00°LT 20°1
0S°9T 20°T

UNOH-¥C

e o o o .0 o
R R R R e e e e R e e R e R K R ]

UNOH-9

(4
00°
00°
00°
00°
00°

00°
00°
00°
00°
00°
00°
00°
00°
00"
00°
00"
00°

00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
€0°
€0°
€0°
€0°

€0°
€0°
€0°
€0°

AvVdd

(410
00°
00°
00°

00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00"
00"
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
00°
90°
00°
00°
00°
00°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°
€0°

Syl
144¢
Erl
(44
184
oyt
6€T
8E1
LET
9€1
SET
VET
€el
(474
TE1
0ET
6C1
8zl
Lt
9z1
STt
1 £4
€Tt
(44
1zt
0zt
611
811
LT1
911
ST1
it
€11
(491
1981
01T
601
801
Lot
901
S0T
y0T1
€01
(4] ¢
101
001

e




114

“ESE

€9°8SC

81°0T

"SZL

“p19S¢

dWNTO0A IVIOL
‘T °T
N KA
‘T °T
‘82 *18
x4 *99S
‘8121 “LEL
‘09%¥ 114
“691 “¥9!
“LE “LE
“LE ‘LE
‘9¢ *9¢
‘1 1
1 °1
‘1 1
‘1 °1
T 1
‘1 °1
1 ‘1
°p g
14 L9
‘1 1
‘1 ‘1
‘1 ‘1
1 1
‘1 1
1 ‘1
1 ‘1
1 ‘1
‘1 1

‘GEY
h313
€9°8SZ
81°01

T OI1¥ ‘T NVId

‘oLs
“90L
LT LIS
9€°02
“1s91
R[4 4 4

‘oL
*90L
Le°L1s
9t 07

“LLT

“Ley

147

£9°€ST

66°6

°S

BIAS

UNOH-¥Z
54
°T
°Z
“TLt
“EV9
°18S
144
“LE
“LE
*LE
13
"1
L
T
‘1
5L
1
‘1
‘8
‘09
‘1
‘1
x
‘1
i |
‘1
3
‘1
1

¥0d 1

‘ys8

*T69

LT °LoS

L6°61

*01

“6VvE

“b6E
"6T1¢E
88°€€T
1T°6
°81
“€v9
¥NOH-9

1]
“1L61
dvad

K44
"EV6E

W ND SNOHL

Ld-20V¥

WW

SAHONI

SHWO

Sad
K4 ‘T
A T
‘v ‘9
“TEV "8EY
Tyt “T6S1
“£9S *6€S
“19¢ “Eve
“LE “LE
“Le “LE
“LE ‘LE
‘Tl v
. °1
1 i,
1 ‘T
1 1
1 1
*x 1
°T ‘'z
‘91 ‘81
°1 1
‘1 1
"1 ‘1
‘1 ‘1
1 1
*1 ‘1
1 ‘1
‘1 1
‘1 ‘1
i ¢ ‘1

W 0D SNOHL

13-Dv

WH

SAHONI

SWO

sS40 k




¢ Yuuli v v L LLl'¢ i Ul ¢ o't
Z2°9601 ‘0 ‘0 °1 00°¢ 1 00°z 10°1
2°9601 °0 ‘0 *1 €8°1 144 05°1 T10°1
T°9601 °0 ‘0 =T 9’1 ot or°t 10°1
2°9601 ‘0 ‘0 =T 0S°1 6 0€E°T T0°1
7°9601 ‘0 ‘0 1 €E°T 8 0C°'1 10°1
2°960T1 ‘0 ‘0 ‘T LTt L 0T°'1 10°1
Z2°960T ‘0 *0 =T 00°1 9 00°1 10°1
779601 ‘0 ‘0 i) ¢ €8° S 0s* 10°1
T°9601 ‘0 ‘0 L § L9" 1 4 ov" 10°1
Z2°9601 ‘0 ) 1 ¢ 0S° € (/]2 10°1
7°9601 °0 ‘0 ‘1 €e” [4 0c* 10°1
2°9601 ‘0 ‘0 ¢ L T ot 10°1
Jovis JOVHOLS MO14LNO MOTaNI SYNOH QOI¥Ad NW'HH VA OW
SALYNIQHO HAVUOOUAAH AOIYId-JO0-ANT
T OIIVY ‘T NVId ‘T NOILVLS
°0 0°0 0°0 ¥°8601
AIMWVa adxd adod 13401
Viva wWva
0°0 0°0 0°0 0°0 0°0 0°0 0°0 T°9601
1dx3 vauvd 1000 IAETd Mdxa M00D aimds 1340
€011 “TOTT “10T1 *00TT1 “6601 “8601 “L60T ‘9601 =NOILVA3I3
‘6vZ ‘112 “PLT ‘BET *ZoT “L9 ‘€€ ‘0 =XLIDVAYD
*8¢E *LE ‘LE *9¢ °st i1 “ve ‘€€ =¥YIYV FDVAUNS
00°0¥L6T 00°0OLGET 00°L968 00°vo8Y 00°SL9T1 00°6£9 00°¢€0€ 00°€6 00°0 MO14
0Z €011 oz zott 0z tott 0Z°001T1 0Z2°6601 0L 860T 0y°860T 0Z°L60T 0Z°9601 aovis
: = ‘0 000°0 000°0 000°0 0 0 1
IVYdSI VvHOILS NSL X AASWY oVl 14LSN SdLSN
0 0 0 0 1 00°0 000°0 0°0
4181 diWd1I 1401 Jwvs1 sayr DAY SS010 SS010
YIva 9NILNOY
0 0 1 0 0 0 0 1 (4
aLnvI dOVISI ZFWVNI dydr 47140 advir NOD3I dWODI Ovisi
SNOILVINdWOD ONILNOY
ONILNOY HAVYOOUAXH
SUIVSENINS PRIV VENNS 222222 22 2] 239998558 (AR A2 222 2 2]




b AP TP bl R

¢ 9oul
T°9601
T°9601
T°9601
2°9601
2°9601
2°9601
2°9601
279601
2°9601
2°9601
2°9601
2°9601
€°9601
T°9601
z°9601
2°9601
2°9601
€°9601
279601
2°9601
2°9601
T°9601
2°9601
279601
279601
2°9601
279601
T°9601
2°9601
2°9601
T°9601
T°9601
2°9601
2°9601
2°9691
2°9601
2°9601
2°9601
2°9601
2°9601
€°9601
2°9601
2°9601
2°9601
2°9601
2°9601
2°9601
2°9601
2°9601
2°9601




L IbUL 3 v L LL Bl Sit UL ut Ut
€°9601 '€ °6 1 00°61 V1T 00°61 10°1
€°9601 ‘€ ‘6 ‘1 €8°81 ET1 0s°81 10°1
€°9601 € ‘o1 ‘1 L9°81 11 0¥°8T 10°1
€°9601 4 ‘ot °Z 0s°81 111 ce'8l 10°1
€°9601 i ‘01 i 7 €E°8T OI1 0Z°8T 10°1
€°9601 i 11 ‘v L1°8T 601 01°8T 10°1
€°9601 °r =T i/ 00°81 801 00°81 10°1
% €°9601 ‘v L ‘S €8°LT LOT 0S°LT 10°1
€°9601 v ‘11 9 L9°L1T 901 oF° LT T0°1
€°9601 i KA '8 06°LT SOT 0E°LT T0°1
1 €°9601 = KA " €ELT ¥OT 0Z°LT 10°1
€°9601 i Tt Al L1°Lt o1 0T°LT T0°1
€°9601 ‘v K4 ‘91 go°cLt 2ol 00°LT 10°1
€°9601 L "1t ‘81 €8°91" 101 0s°91 10°1
€£°9601 v ‘11 i X4 L9°91 001 0¥°91 10°T
€°9601 ‘v ‘01 “1¢ 05°91 66 0€°9T 10°1
€°9601 ‘t °6 1 E€°9T 86 0Z°9T 10°1
€°9601 't °8 “L9 L1°91 L6 0T°9T 10°1
€°9601 y 4 °S “8L 00°91 96 00°9T 10°1
2°9601 ‘1 it ‘09 €8°ST S6 0S°ST 10°1
T°9601 ‘0 ‘1 ‘81 L9°ST V6 or°StT 10°T
T°960T1 ‘0 ‘T U 0s°ST €6 0E°ST 10°1
279601 ‘0 ‘1 ‘1 €EE°ST 6 0Z°ST 10°1
279601 ‘0 L ‘1 L1°ST 16 0T°ST 10°1
2°9601 ‘0 T T 00°ST 06 00°ST T0°T
2°9601 ‘0 i ‘1 €8°¥1 68 0S°¥I T10°T
279601 ‘0 1 il § L9°vy1 88 oy p1 T10°T1
779601 °0 1 i ¢ 0s°¥T L8 QE°FT TO°1
279601 ‘0 ! 1 EE"PT 98 0Z°¥T T0°T
2°9601 ) 1 1 LT°¥PT S8 0T°v¥T TO0°T
2°960T1 ‘0 “q ‘1 00°#T ¥8 00°%#T T0°T
2°9601 ‘0 ‘1 Sl €8°ET &8 0S°€T 10°T
279601 ‘0 ‘1 °T L9°ET T8 OV°ET T0°1
T°9601 "0 L ‘1 0S°€ET 18 0E°ET TO0°T
279601 0 ‘T ‘1 EE°ET 08 0Z°el 10°1
7°9601 ‘0 L ‘1 LI'ET 6L 0T°€T T0°1
2°9601 ‘0 ‘1 G ¢ 00°€ET 8L 00°€ET T0°1
779601 ‘0 1 ‘1 €8°21 Lt 0S°Z1T 10°1
7°9601 '0 1 "1 L9°Z1 9L oy°Zt T10°1
7°9601 *0 1 L 0S°21 St 0€°CZr T10°T
279601 "0 1 1 EE"CT WL 0Z°Z1 10°1
29601 "0 ‘1 =4 L1zt et 01°Z1 10°1
779601 ‘0 U T 00°CT TL 00°CZT 10°1
279601 "0 i °1 €8°1T 1L 0S°1T 10°1
279601 ‘0 1 ‘1 9°11 0L oF°11 10°1
279601 "0 ‘1 1 0S°1T 69 0E°TIT 10°1
2°9601 ‘0 1 bt EE'TIT 89 0Z°TT 10°1
2°9601 ‘0 1 1 L1t L9 0T°1IT T0°1
779601 *0 1 . 00°TT 99 00°TY 10°1
2°9601 ‘0 ‘1 1 €8°0T S9 0S°0T T0°1




¢ Youl
T°9601
2°9601
T°9601
T°9601
2°9601
2°9601
2°9601
279601
2°9601
2°9601
2°9601
2°9601
2°9601
2°9601
2°960T1
2°9601
€°9601
2°9601
2°9601
€°9601
779601
T°9601
2°9601
2°9601
2°9601
7°9601
2°9601
2°9601
2°9601
279601
2°9601
T°9601
€°9601
€°9601
€°9601
€°9601
€°9601
€°9601
€°9601
€°9601
€°9601
€°960T
€°9601
€°9601
€°9601
€°9601
€°9601
€£°9601
€°9601
€°9601

. e e o o o
MO ANANNNANANNNNNNANS

.
™

°t

Ly Le
0S°LT
€e° Lt
Ly Le
00°LZ
€8°927
£9°92
0s°92
€€°9C
L1°9z
00°92
€8°52
L9°se
0S°SZ
€€°ST
Li°se
00°S2
€8°¥Z
L9°ve
0Ss°ve
EE° VT
L1 ve
00°¥Z
€8° €T
L9°€t
0s° €T
€€ €T
L1 €z
00° €T
€8°22
L9°ze
0s°zz
€g°¢
ARk A4
00°zZ
€8°12
L9°12
0s°12
te°1e
Leie
00° 12
€8°02
L9°oc
0s°02
€E°02
Ltreoc
00°02
€8°61
L9°61
0S°61
€€ 61

9y
S91
¥91
€91
91
191
091
6ST
8sT
LSt
9ST
SS1
1238
€ST
(4]
1sT
0S1
6¥1
8rl
(A1
91
Sh1
1448
€evy
(44
vl
oyt
6ET
81
LET
9ET
SET
VET
€l
CET
TET
0€T
621
8z1
Lzt
921
114 ¢
124
(24
(44
1t
0CI1
611
81T
L1t
911

("
0E°¢
0Z°¢€
0T°€
00°€
0s°¢
ov°z
(1] 3 4
0z°Z
(1) G4
00°Z
0S°1
or°1
0€E°T
0Z°1
0T°1
00°1
0S°
ov*
0€"
0z°
oT*
00°0
0S°€T
[ 3 ¥4
(1] 3 4
0Z° €T
01" €2
00°€T
05tz
ov-ze
0€-zZ
0z ze
o1z
00°ze
05° 12
oy 12
0€°12Z
0z°12Z
0T°12
00° 12
0s°02
0¥°0Z
0€°0C
0z°02
01°02
00°02
05°61
0V°61
0€E°61
0z 61




S Youul
$°9601
$°9601
§°9601
§°9601
579601
§°9601
$°960T1
S$°9601
$°960T1
¥°960T
v°9601
v°9601
°9601
v°9601
¥°9601
¥°9601
¥°9601
P°9601
¥°9601
¥°9601
¥°9601
$°9601
€°9601
€°9601
€°960T1
€°960T1
€°9601
€°9601
€°9601
€°9601
£°960T
79601
279601
2°9601
2°960T1
279601
€°9601
¢°960T
T°9601
2°9601
2°9601
T°960T1
2°9601
29601
2°'960T1
2°9601
2°960T
2°960T1
2°9601
2°960T1

vy
e
“Le
‘LE
A
“LE
“LE
“LE
“LE
‘LE

“LE

‘LE

Lic
91¢
S1¢
1484
€1z
[4¢4
T2
01e
607
807
Loz
902
$02
(4114
€0¢
(414
10Z
00Z
661
861
L6t
961
S61
1438
£61
61
161
061
681
881
L81
981
S81
121
€81
Z81
181
081
6LT
8L1
LLT
9Ll
SL1
el
Ll
(43¢
Lt
(744
691
891
91

Uil ¢t
00°Z1
0s°11
oy 11
0E° 11
0z 11
0T 11
00°11
0S°01
0y 01
0E°0T
0z°01
01°01
00°01
0S°6
ov°6
0€°6
0Z°6
01’6
00°6
0s°8
ov°8
0E"8
0z°8
01°8
oo°8
0s°L
ov°L
0€°L
0c°L
0T°L
00°L
0Ss°9
or°9
0€°9
0Z°9
019
00°9
0S°S
ov°S
DE"S
0Z°S
01°S
00°S
0S¥
(1 2 4
[0 4
[T 4
ot°v
00°¥
0S°€




S°Lb0L
S°L60T
9°L601
L°L601
8°L60T
-8°L601
6°L60T
0°8601
1°8601
2°8601
€°8601
¥°8601
¥°8601
$°8601
$°8601
9°860T1
9°8601
9°8601
9°8601
L°8601
L°860T1
L°8601
8°8601
6°860T1
0°660T
1°6601
2°660T1
276601
0°660T
L8601
9°860T
$°860T
§°8601
v°8601
€°860T1
1°8601
0°860T1
6°L60T
8°L60T
L°L601
9°L601
¥ °L60T
€°L60T
T°L601
0°L60T
6°9601
8°9601
L°9601
9°960T
§°9601
$°9601

LY

‘68

‘101

°ES

1At
“pSt
‘691
A
‘681
14
:1¢4
“EET
144
*692
KA4:14
“L6T
“Lve
a4/
3114
‘8LY
“10S
“CES
“L9S
“v09
“SE9
‘0oL
“L08
“LL6
“61Z1
“90sT
"STLY
“1291
“vozI
‘62L
“PES
“8SP
‘€8t
*66C
“6LT
°8SZ
:1x4
‘912
“961
*9LT
°6ST
“PET
‘111
°16
“6L
°89
°LS
1
“LE
*T&
‘8¢

R s et i . RSO T T —
‘T oS ey L9Z 0L 0¢ col
‘T €EE°PY 997 0Z°0Z 20°1
K4 LT vy S9T 01°0z 20°T
'€ 00°%¥ V9T 00°0Z 20°T
't €8°ty €97 0S°61 20°1
M4 L9ty 29T 0v°6T 20°1
5 0S°€p 192 0€°61 20°T
“01 €EEEY 097 0Z°6T T0°1
°91 LT €y 6ST 0T°61 Z0°1
‘8Z 00°€¥y 8ST 00°6T T0°T
*1s €8°2F LST 0S°8T 20°1
°Z6 L9y 9st 0y°81T 20°T
“TLT 05°ZF SST 0€°8T 20°1
‘687 €EE°Ty ¥ST 0Z°8T 20°T
“v6E Lr ey Est 0T°81 20°T
“1EY 00°2Zy 2TST 00°8T 20°1
13 €8°1y 1ST 0S°LT 20°T1
X414 L9 1y 0ST 0p° LT 20°1
“18v 0S°Tb 6% 0€E°LT T0°T
149 €E'TY 8T 0Z°LT 20°1
°99¢ LT 1% LY 0T"LT 20°1
“66S 00°1¥F 9¥C 00°LT 2O0°T
“Ev9 €E8°0F ST 0S°9T ¢T0°1
144 L9°0% ¥t 0v°9T 20°T
“LL8 0S°0y E¥Z 0€°9T 20°T
“TPIT €E°0y TV 0Z°91T 201
“16S1 LT°0V 1¥C 01°91 70°1
“TL61 00°0% OFZ 00°9T 20°T1
*6L81 €8°6€ 6L 0S°ST 20°1
"812T (9°6E 8t ov°SsT 20°1

. “LEL 05°'6€ LEC 0€°ST 20°1
*66S €EE°6E 9EC 0C°ST 20°1
“18S L1°6€ SEC 0T°ST 20°1
“18S 00°6€ VEZ 00°ST 20°T
*SLS €8°'8€ EET 0S°vT 20°T
“E9S L9°8E TEL ov°vT 20°1
“6ES 0S5°8€ T1€¢ 0E°"PT 20°1
“v0S €E°BE OET 0Z°vT 20°1
Ty L1°8E 62T 0T°pT T0°T
“09%¥ 00°8€ 8CC 00°¥T TO°T
"SSP €8°LE LTT 0S°€ET T0°1
144 L9°Le 9T Ov°€T 20°1
144 05°LE STT 0E°€ET 20°T
“Eov €E°LE ¥TT 0Z°€T 2O0°1
‘8LE L1 Le e 0T°€T TO0°1
“19¢ 00°LE T2T 00°€T 20°T
“EveE €8°9€ 12T¢ 06°C2T T0°1
“60¢ L9°9€ 02t 0F°2T 20°T
444 0S5°9¢ 612 0€°ZT 20°T
“6b1 €E°9€ 81T 0z°zZ1T T0°1
‘b9 L1°9e L1T 0T°21 To0°1




(U
T O0ILV¥ NVI1d vauv NOILVLS NOILYH3dOo
SMO1d OL 03I17dd¥ SOILVY

(SYALAWOTIN AUVNOS) SATIW A¥VNDS NI VAUV
(GNODAS ¥3d SYALIW JIEND) QNODAS ¥3d 1334 J1€ND NI SMO1d
SNOILVLNdWOD DIWONODA OILVWY-NVId ITdILTINW YO XYVWWNS (QOI¥Ad JO aGNA) FOVHOLS ANV MOT1d NvVad

sessvsvuny (T Y P YY ] ssersnnuny ssnvavNUNY sssssnnaNs
“ETY “ETh ‘90F ‘ove W ND SNOHL
*SEE 113 “6Ct ‘SLT &Ld -0V
TL°SvT TL°Sve [A T8 £4 ¥8°10C W
L9°6 L9°6 15°6 S6°L SIHONI
°689 A °S ‘91 ‘6 SWO
"PEENT “v8 ‘991 °6SS *sTLt §d0

dWNTOA TVIOL ¥NOH-ZL YNOH-¥Z ¥NOH-9 Avad

1 SYNOH (T°0F 3JWIL 1Y °SZLI SI MO14LNO NVId
L°9601 °81 °0S °T €E°8Y 06C oz €0°1
8°9601 "6l °Zs K4 LT°8F 682 oT" €0°1
8°9601 “61 °¥S ‘T 00°8y 88C 00°0 €0°1
8°9601 A °9S °T €8°Ly (8T 0S°€T 20°1
8°960T1 “TT °8S ‘T L9°Lv 98¢ 0P €T T0°1
8°9601 “1¢ *09 °C 0s°Ly 58C 0E°ET TO0°1
6°9601 K44 °29 °C €ELY ¥8T 0Z°ET T0°1
6°9601 XA °S9 KA LT°LY €82 0T°€Z 20°1
6°9601 “ve “L9 K4 00°Ly T8T 00°€Z 20°1
6°9601 14 *0L X4 €8°9%v 18C 0S°C2Z T0°T
0°L601 ‘9T *TL KA L9°9% 08Z op°zz 20°1
0°L60T °Le °SL ‘T 0S°9% 6LT 0€°2Z T0°1
0°L60T ‘8¢ “8L °T €E°9Y 8LT 0z°zz 0°1
1°L60T *6T ‘18 °T L1 9% LLe 01°2¢ 20°1
1°L601 *0€ “ve ‘T 00°9% 9LT 00°2Z 20°1
1°L601 “1¢ °L8 °T €8°Sh SLT 0S°1Z 20°1
T°L60T K43 ‘06 °T L9°sy vt op°1Z 20°1
T°L60T ‘ve ‘vé ‘T 0S°Sy ELT 0€E°TZ 20°1
T°L601 °SE “101 *¢ EE°Sy TLT 0z 1z 20°1
€°L60T 13 ‘801 KA L1°Sy 1Le 0T°1Z 20°1
€°L601 “8t ‘91T i 2 00°Sy OLZ 00°1Z Z0°1
¥°L601 *6¢t °stt ‘T €8°v¥r 69C 0S°0Z 20°1

¥ L60T “1v “PET ‘T L9°vy 897 or° 0z 20°1




00°0 LT oy 0S°€
SYNOH SYNOH SYNOH
ANTIVY MOT4IN0 XYW  dOL ¥3n0
40 AWIL 40 AWIL NOILV¥Na
“€0¢
‘v
0¥ 8601
WYa 40 dOL

“6TLY

Sd0
MO14LN0O
' NOWIXVW

‘0
‘0

0Z°9601
I1S3a¥D AVMTI1dS

SISATVNY X13AVS WVA J0 XUVWWNS

e —
i
VUV FSFIVFSISISIBIIBIBIIBIIIIIIBIINETSY
8L d3S ST NOILVDIJAIAOW 1SVl
8L6T A1INr NOIS¥AA X13dAVS Wva
(1-03H) F9V¥NOVd HIVIDONAAH 00014
‘.'..'....-......’........‘.'.'.ﬂ
“£0T 28" 2276601 0s*
Ld-oV WNG ¥3A0  ATTA'S'M awa
dOVYO0ILS RHlLdaa ¥yIoAyasay 40
WNKWI XYW WNWI XYW WNWIXVHW o11vy
0 MO14L00
‘0 FOVHOLS
029601 NOILVAZTE
dNIVA IVILINI ettt OB 7
1
)(98°8F ) (89°1 )
gzL1 1 59° z OL Q3LNOY
)(z8°5s ) (89°1 )
*TL6T 1 S9° 1 LY HAVEOOMAXH




HAVYOOHUAH dLildWOD
NOILVLNdWOD J4ONNY VaYV-ENS

LR Z XS ) ¥ es38898 S33%9%9%8 ¥ sy

ST* 0z* ST° 0€" 0s° =SOILd
T =OIL¥T § =OILYN T =NVIdN
GIWH0OJdYEd 38 OJ. SASATVNVY NVId-ILINW

0 0 0 S
AOVHL 1d0u1 IMN yador
0 14 0 0 0 0 0 [1]¢ 0 062
©  NVISN LidI1 JT1dI O¥LANW NIKWI YHI AvVaI NIKWN YHN ON

NOILYDIAID3AdS €or

NOILD3dSNI W¥d °C°N
dWd %
WYQ WIOHMDOO0LS aMV1

‘97 8E°TT #AWIL
“GZ/10/6L $#31VA NOY

Y P Ty T
8L 43S ST NOILVDIJIGOW ISV1
8L6T XI0C NOISY3A XAL3AVS Wva
(T-03H) 3OVAOVd HAVYOONAXH Q001d

IR R R T T PR Y PR TR PR T ¢

NYOMLAN 40 aN3
< OL HdVUDOYAXAH FLNOY
T LV HdVYOOHAAH JAJONNY

SNOILVINDTVD NYOMLAN WVIWLS 40 3ONINDAS J0 MITAT™d 1
L T Ty Yy
8L d3S SZ NOILVDIJIAOW ISV
8L61 Xx10C NOISU3A X13davS Wva
(T-03H) FOVIOVdA HAVYOONAAH Q014
sssssrssssINssssrrIsssssasnan]

.

6L.'ST NVL 96391 ZlNnois




R

"8t “LE 5
00°0¥L6T 00°0L6ET 00°L968 00°vos8sy
0Z°€0T1 0Z°ZoTT 0T °T0TT 0Z°00TT

= ‘0 000°0

1lVddSI VYiOLS ASL

0 0

¥lLs1 dWd1I

0 0 1 0

OLNVI dOVLSI JWVYNI adr

YR IBBINNY ¥¥¥PBNNEEY

(Z9°6¥¥T ) (12T ) (°¥1S ) (°S€E9 )
“E611S LL°y TT°0T 66°vC WNS

LE "9t 13 13 ‘vt “tt
00°SL9T 00°6€9 00°€0¢t 00°€E6 00°0
0Z2°660T 0L°8601 0v°860T1 0Z°L601 0Z°9601
000°0 000°0 0 0 1
X AASHY ov1 TALSN SdLSN
0 0 T 00°0 000°0 0°0
1dOI dWVS I SaVI oAV SS010  SSs010
¥Y1l¥d ONILNOY
0 0 0 1 [4

L1dr advil NODJd1 dWODI OvasI
SNOILYLINdHOD ONILNOYU
ONILNOY HAVYOONAXH
22T ETREE ¥

(22 2 22222 2 (22222 222 )

0 dWod SS01 S0x3 NIVY doIydad NW°YH VA°OW 0 dwod SSO1 s0xa NIVY aordad NwW"uH

MO1d 4QOI¥dd-J0-aNa

00°T =Y¥0IlY 00°0 =NSOu0 00°¢- =00L41S

00°0 00°0 ST* 00°

VIVd NOISS3IOay

) 9¢€° =OV1 00°0 =21
V1Vd HAVYOOUAAH LIINN

1 00°T 00°0 00°0 00°1 00°0 00°0 0

dWILY XWSTVY TLSND  TIY¥LS A0ILY sSMULS NIvya 1011y WILTA  ¥NNLS 1d0¥1

00°0 00°0
96y (4R}

0 0 0
Y001 AWVSI MONSI

0 0 1 0
OLNVI dOVLSI JAWVNI Jydr

viva ssoi1
00°CZ¥T O00°ZET 00°€ZT 00°ZTIT 00°ZZ 00°0

12} 144 4 4] 9y SKhd aads
Viva d4103¥d
000°0 08° §9° 00°0 s9° [4 1

OILvY JdSylL vasyy dVUNS vauvy OHNI OQXHI
Viva HdYYOONAXH

0 0 0 0 1
11dr ddviI NODd1 dWOJI1 ovas1

=EYdaav avvaaun

MO1d

JovuLs

va-“ oW




SISATVNV -ALIAVS WVA 4O XUVWKWNS
) (ss°g y(18°L y(zs g1 Y(L6 12 ) (98°8¥ )
‘961 ‘9Le “88¥ “9LL *STLY T
) (sL°9T ) (ee-ze )(16°Le ) (6¥ €€ ) (z8°SS )
“16S “68¢L ‘986 ‘g8t “1Lel 1
ST® 0z° st* 0€* 0s°

S OILVY ¥ OQILVY € OILVY ¢
SMO1d Ol Q3I'1ddV SOILVY

0ILVd T OILVY NVId

(SYALAWOTIN FWYNDS) SATINW N&tbom NI Vv3yv
(ANODAS Y34 S¥ALIW DIAND) ONODAS ¥3A4 13dd DIEND NI SMO1d
SNOILYLNIHOD DIWONODE OILYH-NYId FTJILINW ¥Od X¥VWWNS (GOI¥Ad 40 GNJ) FOVHOLS ONY MO1d Nvad

sesrvruNNs sysassvuny s¥svsvunesy 22X R Y
SUNOH €8° 0V
SYNOH L9°0F
SYNOH 05 0¥
SUNOH €€ 0V
SYNOH LT°0F
‘0 0°0 0°0 v 8601
JdIMWYd adxd adod T3doL
YING Wya
0°0 0°0 0°0 0°0 0°0 0°0 0°0
1dX3 vauvdy 1000 TA3T3 Mdxa M00D aImds
“E0TT “TOoTT ‘10Tt ‘00Tt *660T ‘8601
‘6be ‘1tz ‘rLY ‘BET *zot ‘L9

(89°1
S9°

(89°1
S9°

vauv

AWIL 4V

dWILl IV

dAWIL IV

dWIL ¥

AWIL IV

2°9601
134D

“L601
‘EE

)

)
1

NOILVLS

Ol aalnoy

4¥ HAVEOOUOAH

NOILVH¥3do

¥¥syNINNES

"961 SI MO14LNO ¥vid
9Lz SI MO14LNO ¥v3d
“88y SI MOT4L00 ¥vid
"oLL SI MO14LN0 Nvdd
*szLt SI MOT4LNO ¥v3d
*9601 =NOTLVA3I3

"0 =ALIDVAVD

.-

semiess mmamse Sremm




00°0 €8°0V 00°0 ‘961
00°0 L9°ov 00°0 ‘9Lt
00°0 0S° 0V €E°1 11
00°0 €E° 0V 00°¢ ‘9LL
00°0 LT ov 0s°¢€ ‘eTLt
SYNOH SYNOH SYNOH sd0
AYNTIVd  MOIJALNO XVW  dOL ¥3AA0 MOT4LN0O
40 AWIL 40 AWIL NOILWVYNG WNWIXVRH
“€0€ ‘0
‘b ‘0
09°8601 02°9601
WVa 40 doL 1S3a¥d AVMTI1dS

(
*€S 00°0
*69 00°0
‘08 Lt
“L8 Le*
“€0T T8’
1d-0V WYa ¥3A0
d9Vd0LS Hld3a

WNWIXVH WAWIXVH

‘0
‘0

02°9601
ANTIVA IVILINI

P R T T
8L d3S SZ NOILVOIJIAOW LSV
8L6T1 A1NC NOISYAA ALIAVS Wvd
(1-03H) FOVIOVdA HAVYOOHAXH 40014
sessersBRNSISSSISEIIIIIIS ]

6L°L60T ST®

S2°8601 0z*
LS°860T s¢°
LL°860T 0g”
7T 6601 0s”
A3TI°S°M dnd
¥IoAyasay 40
WOWIXVH (84 ¢
MO141N0
dOVHO0LS
NOILVAZ1E

N S L u




00°0 €8°0¥ 00°0
00°0 L9°ov 00°0
00°0 0S° 0% €€ T
00°0 €E° 0V 00°¢C
00°0 LT°ov 0S°€
SYNOH SY¥NOH S¥NOH
JANTIVE  MOTALNO XVW  dOL ¥3IAO
JO0 FWIL 40 3WIL NOILVYNG
“£0€ ‘0
‘v ‘0
0V°860T1 0C

WVa 40 dou

‘961
*9LT
‘88y
"9LL
‘sTLt

Sd0

MOT1aLno
WNWIXVW

“960T1

LSIUD XVYMT11dS

(
1
“€S 00°0
°69 00°0
‘08 Lt
‘L8 LE®
‘€01 (4 M
Ld=-DOV WYa@ ¥3an0
dOVIOLS HLd3q
WNWIXVH WORIXVW
‘0
‘0
0Z°9601

ANTVA IVILINI

¢
e Y YT T I
8L d3S ST NOILVDOIJIAOW ISY1
8L6T x1nrC NOISYAA ALIAVS Wvd
(1-D3H) FOVIOVA HAVNOONAXH QOO1d
et EEE TR T TR AT LT Y P LT pepepepaey ¢

6L°L60T ST
ST°860T oz
LS°860T s¢*
LL"860T 0e”
22°6601 (U
ATTI°S°M dWd
¥I0A¥3SAY 40
WOWIXVH OILvY
M0131Ln0
dOVHO0LS
NOILVATTE

T NVId




APPENDIX &

REFERENCES

LAKE STOCKHOLM DAM




APPENDIX &
REFERENCES
? LAKE STOCKHOLM DAM

) 5 Memorandum from J.N. Brooks, Hydraulic Engineer to H.T. Critchlow, Chief
Div. of Waters, dated 13 September 1928.

2. Letter from J.N. Brooks, Hydraulic Engineer to W.H. Boardman, Consulting
Engineer, dated 26 September 1928.

3. Letter from W.H. Boardman to J.N. Brooks, dated 27 September 1928.
4.  Letter from J.N. Brooks to W.H. Boardman, dated 17 September 1928.

5.  Letter from H.T. Critchlow to W.L. McCue Esq., dated 28 September 1928.

6. Letter from J.N. Brooks to W.H. Boardman, dated 28 September 1928.
7. Dam Inspection Report by J.N. Brooks, dated 31 October 1928.

8.  Letter from W.H. Boardman to J.N. Brooks, dated 20 September 1928.
9.  Letter from J.N. Brooks to L.O. Coder, dated 28 September 1928.

10. Brater, Ernest F. and Kings, Horace W. Handbook of Hydraulics 5th Edition,
McGraw-Hill Book Company 1963.

11. Chow, Ven Te, Ph.D, Open Channel Hydraulics, McGraw-ill Book Company,
1959.

12. United States Dept. of Agriculture, Soil Conservation Service SCS National
Engineering Handbook Section 4 Hydrology NEH-Notice 4-102, August
1972,

13. United States Dept. of Agriculture, Soil Conservation Service, Somerset, N.J.
Urban Hydrology for Small Watersheds, Technical Release No. 55, January
1975.

Hydrometeorological Report No. 33, Washington, D.C.

|
F
14. United States Dept. of Commerce Weather Bureau, April 1956 i
I
|

15. United States Dept. of Interior, Bureau of Reclamation Design of Small Dams, ;‘
Second Edition 1973, Revised Print 1977. |

16. Wolfe, P.E., 1977, The Geology and Landscapes of New Jersey, Crane, Russak &
Company, Inc., New York, New York, 351 pp.

17. Baltimore County Bureau of Engineering 1974, Baltimore County, Storm Water .
Management Policy. : 4




